Enhanced plasmid DNA transfection with lysosomotropic agents in cultured fibroblasts.
Transfer of plasmid DNA into mammalian cells has posed major challenges for gene therapy. Most non-viral vectors are known to internalize in the cells by endocytosis. Therefore, low transfection efficiency of non-viral vectors may be due to intracellular degradation of input DNA in the endosomes and/or lysosomes. DNA degradation can be inhibited either by inactivating the lysosomal enzymes or obliterating endosome fusion to lysosomes using lysosomotropic agents. We report here the effects of individual lysosomotropic agents such as chloroquine, polyvinylpyrolidone (PVP) and sucrose on beta-gal expression in cultured fibroblasts COS, 293 and CHO. Cell viability was influenced by type, exposure time and concentration of lysosomotropic agents. Exposure to chloroquine at high concentration (1000 microM) or more than 4 h at any concentration (10-1000 microM) caused extensive cell death, however, cytotoxicity due to sucrose (5-500 mM) and PVP (0.01-1 mg/ml) was minimal in the cell lines tested. All the agents utilized in this study enhanced the gene expression and the transfection efficiency followed the order of sucrose>chloroquine>PVP at the concentrations used in all cell lines. Results suggest that lysosomotropic agents can enhance transfection efficiency but the degree of transgene expression may be cell- and agent-specific. Of the agents studied, sucrose appears to be an attractive agent in improving gene expression without toxic effect in the cultured fibroblasts. Thus, it can be used as an excipient in the formulation of new gene delivery systems.